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Silicon nanocrystal (Si-nc) is several nanometer sized crystalline material. Because of interesting properties 
such as exhibiting visible luminescence and environmentally friendless, Si-nc is a promising candidate for 
future optoelectronic devices. This thesis describes the development of novel high-yield formation process of 
colloidal Si-nc particles by laser- or thermally-induced fragmentation effect of porous silicon (PSi) in an 
organic solvent. The maximum yield of Si-nc is ~25 mg from 50 mg of the raw PSi per experimental batch, and 
the formation efficiency from PSi to Si-nc is attained to be ~100% at an optimum experimental condition. 
Furthermore, we succeeded in changing the surface chemistry of Si-nc by selecting organic solvents during the 
formation process. This surface change technique allows us to control the dispersibility of Si-nc samples in 
solvents such as polar or non-polar solvent, and their optical properties. 


































図 1 ナノ結晶 Si のコロイド粒子生成模式図 
 
３． 結果と考察 
原料である多孔質 Si を 10mg 用いて試料作製を行











































Exc. 325 nm @ He-Cd laser






作製した Si ナノ結晶コロイドを分散させた。 
 
 
図 4 各種有機溶媒への分散状態と発光の様子 
 





にこの 2 種類のコロイド粒子の表面状態を FTIR 測











図 5 無極性分散試料の FTIR スペクトル 
 
 









































































1) L. T. Canham, Appl. Phys. Lett. 57, 1046 (1990) 
2) T. Nakamura et al., Appl. Phys. Lett. 108, 023105 (2016) 
3) Kusova et al.Acnano.vol.4 No.8,4497(2010) 
 
 
 
 
